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About  Science  8 

Overview  of  the  Science  Program 

The  science  program  promotes  scientific  literacy.  “What  is  scientific  literacy?”  you  may  ask.  Well, 
scientific  literacy  is  having  knowledge  and  competence  in  science.  To  help  students  gain  literacy  in 
science  the  science  program  is  designed  to 

• encourage  students  at  all  grade  levels  to  develop  a critical  sense  of  wonder  and  curiosity 

• enable  students  to  use  science  and  technology  to  improve  the  quality  of  their  own  lives  and  the 
lives  of  others 

• prepare  students  to  critically  address  science-related  issues 

• provide  students  with  a foundation  in  science  needed  for  higher  levels  of  study,  for  science-related 
occupations,  and  for  science-related  hobbies 

• enable  students  to  develop  a knowledge  of  the  wide  spectrum  of  careers  related  to  science, 
technology,  and  the  environment 

The  science  program  presents  science  in  contexts  to  which  students  can  relate.  Using  meaningful 
contexts  provides  opportunities  for  students  to  explore  the  process,  applications,  and  implications  of 
science.  It  also  gives  students  a chance  to  examine  related  technological  problems  and  issues.  By  doing 
so,  students  become  aware  of  the  role  of  science  in  responding  to  social  and  cultural  change  and  in 
meeting  needs  for  a sustainable  environment,  economy,  and  society. 

The  science  program  holds  the  views  that 

• communication  skills  are  essential 

• teamwork  skills  are  important 

The  junior  high  science  program  is  made  up  of  modules — five  at  each  grade  level.  Each  grade  level 
includes  modules  from  life  science,  physical  science,  and  earth/space  science. 

The  program  identifies  for  each  module  one  of  the  following  emphases  and  skill  sets: 

Nature  of  Science  Emphasis.  There  is  a focus  on  the  processes  by  which  scientific  knowledge  is 
developed  and  tested  and  on  the  nature  of  the  scientific  knowledge  itself.  The  associated  skills  are 
those  of  scientific  inquiry. 
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Science  and  Technology  Emphasis.  There  is  a focus  on  solutions  to  practical  problems  by 
developing  and  testing  prototypes,  products,  and  techniques  to  meet  a given  need.  The  associated 
skills  are  those  of  problem  solving,  in  combination  with  scientific  inquiry. 

Social  and  Environmental  Emphasis.  There  is  a focus  on  issues  and  decisions  that  relate  to  how 
science  and  technology  are  applied.  The  associated  skills  are  using  research  and  inquiry  skills  to  aid 
the  decision-making  process,  seeking  and  analysing  information,  and  considering  a variety  of 
perspectives. 

For  more  information  about  the  science  program  see  the  Science  Program  of  Studies  document.  Go  to 
Alberta  Learning’s  Curriculum  page  at 

http://www.learning.gov.ab.ca/k_12/curriculum/bySubject/ 

Click  on  “Science”  and  then  on  the  appropriate  course  name. 
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Overview  of  Science  8 

Science  8 consists  of  five  modules. 


Module 

Emphasis 

Key  Concepts  of  Subject  Matter 

1. 

Mix  and  Flow 
of  Matter 

Science  and 
Technology 

WHMIS  symbols  and  nomenclature;  pure 
substances,  mixtures,  and  solutions;  solute  and 
solvent;  concentration;  solubility  and  saturation 
points;  particle  model  of  matter;  properties  of 
fluids;  viscosity  and  flow  rate;  mass,  volume, 
and  density;  pressure;  buoyancy 

2. 

Cells  and 
Systems 

Nature  of 
Science 

organisms;  cells;  organs;  tissues;  structure  and 
function;  systems;  response  to  stimuli;  health 
and  environmental  factors 

3. 

Light  and 
Optical 
Systems 

Nature  of 
Science 

microscopes  and  telescopes;  contribution  of 
technologies  to  scientific  development; 
transmission  and  absorption  of  light;  sources  of 
light;  reflection  and  refraction;  images;  vision 
and  lenses;  imaging  technologies 

4. 

Mechanical 

Systems 

Science  and 
Technology 

design  and  function;  systems  and  subsystems; 
transmission  of  force  and  motion;  simple 
machines;  mechanical  advantage,  speed  ratios, 
and  force  ratios;  hydraulics  and  pneumatics; 
measurement  of  work  in  joules 

5. 

Freshwater 
and  Saltwater 
Systems 

Social  and 
Environmental 

water  quality;  water-borne  materials;  erosion 
and  deposition;  stream  characteristics; 
continental-drainage  systems;  ocean  basins; 
climate;  glaciers  and  icecaps;  adaptations  to 
aquatic  ecosystems;  human  impact 

Structure  of  the  Learning  Package 

Basic  Design 

This  learning  package  involves 

• five  Student  Module  Booklets 

• Home  Instructor’s  Guides  and  Assignment  Booklets — three  for  Module  1 and  then  two  for  each  of 
the  other  modules 
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A survey  of  the  learning  package  components  will  show  that  the  course  is  divided  into  clumps  of 
learning  called  modules.  These  modules  correspond  to  basic  elements  of  the  science  program. 

For  each  module  there  are  two  print  components:  a Student  Module  Booklet  and  a combined  set  of 
Home  Instructor’s  Guides  and  Assignment  Booklets.  Remove  the  Assignment  Booklets  from  the  Home 
Instructor’s  Guides  when  the  student  starts  each  module. 


The  document  you  are  presently  reading  is  the  Home  Instructor’s  Guide. 


Student  Module  Booklets 


Modules 
Module  4 
Module  3 


Contents 

Overview 

Evaluation 

Section  1 

Lesson  1 
Lesson  2 
Lesson  3 

Section  2 
Lesson  1 
Lesson  2 

Section  3 
Lesson  1 
Lesson  2 

Module 

Summary 

Appendix 


Student  Module  Booklets  contain  guided  lessons  that  instruct  students  in  a relevant, 
realistic  setting.  These  booklets  have  been  specially  designed  to  promote  such 
qualities  in  the  learner  as  autonomy,  independence,  and  flexibility.  Writers  have 
incorporated  such  teaching  strategies  as  working  from  the  concrete  to  the  abstract, 
linking  the  old  to  the  new,  getting  students  actively  involved,  and  using  advance, 
intermediate,  and  post  organizers.  Many  other  techniques  are  used  to  cater  to 
individual  learning  styles  and  preferences.  The  materials  have  been  designed  to 
include  a variety  of  pathways  and  options  because  they  are  intended  for  a broad  range 
of  use  within  and  beyond  Alberta. 

The  structure  of  the  Student  Module  Booklets  follows  a systematic  design.  Each 
booklet  begins  with  a detailed  table  of  contents  that  shows  the  students  all  of  the  main 
steps;  this  page  acts  as  an  organizer  for  students.  The  Module  Overview  introduces 
the  module  content  and  includes  a graphic  representation  to  help  visual  learners  and 
poor  readers.  This  introduction  also  includes  an  assessment  statement,  where  students 
are  informed  of  the  weightings  of  each  assignment. 

The  body  of  the  Student  Module  Booklet  is  made  up  of  two  or  three  sections.  Each 
section  consists  of  related  lessons  that  develop  concepts,  skills,  and  attitudes  of  the 
module.  The  lessons  may  include  print,  library,  computer,  or  Internet  involvement. 
Each  Student  Module  Booklet  also  includes  “Going  Further”  items  as  optional 
enrichment  opportunities.  At  times,  more  than  one  pathway  is  provided  to  allow  a 
choice  based  on  the  materials  and  equipment  available.  This  flexibility  caters  to  each 
student’s  personal  situation. 


Following  the  last  section  is  a modular  summary  that  focuses  on  the  skills  and 
strategies  that  the  student  has  learned.  The  Student  Module  Booklet  ends  with  an 
Appendix  that  includes  a Glossary  and  Suggested  Answers  for  selected 
self-assessment  questions  posed  in  the  module.  Answers  for  the  other  questions  posed 
in  the  module  are  provided  in  the  Home  Instructor’s  Guide. 
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Home  Instructor’s  Guides  and  Assignment  Booklets 

Accompanying  each  Student  Module  Booklet  is  a set  of  Home  Instructor’s  Guides  and  Assignment 
Booklets.  Each  Home  Instructor’s  Guide  contains  answers  to  questions  posed  in  the  Student  Module 
Booklet  that  are  to  be  checked  with  the  help  of  the  teacher  or  home  instructor.  Having  the  answers  in  the 
Home  Instructor’s  Guide  allows  the  teacher  or  home  instructor  to  play  an  important  role  of  monitoring 
the  students’  work,  and  to  assist  in  pacing. 

At  various  points  in  the  Student  Module  Booklets,  students  are  directed  to  do  questions  in  the 
Assignment  Booklets.  Students  should  not  attempt  to  work  through  the  Assignment  Booklets 
independently  of  the  associated  Student  Module  Booklets.  The  questions  in  the  Assignment  Booklets 
can  be  used  for  both  formative  and  summative  assessments.  The  Assignment  Booklets  have  been 
designed  for  both  in-classroom  use  and  for  distance  learning. 

Media 

In  this  course,  there  are  references  to  the  Science  8 Multimedia  CD,  which 
accompanies  Module  1 . This  CD  consists  of  video  segments  designed  to  help 
students  better  understand  particular  concepts  presented  in  this  course.  Internet 
references  are  found  throughout  the  Student  Module  Booklets.  These 
references  are  optional,  but  students  should  be  encouraged  to  explore  them.  In 
some  cases,  students  are  given  suggested  topics  they  may  explore  through  any 
of  the  Internet’s  search  engines. 

In  other  cases,  students  are  referred  to  the  following  website  maintained  by  McGraw-Hill  Ryerson,  the 
publisher  of  the  textbook  used  for  this  course. 

http://www.school.mcgrawhill.ca/resources 

In  rare  cases,  students  might  be  given  a specific  uniform  resource  locator  (URL),  but  they  should  be 
aware  that  such  addresses  are  subject  to  change. 

Updated  information  about  the  Learning  Technologies  Branch  of  Alberta  Learning  and  this  course,  as 
well  as  other  courses,  can  be  found  by  visiting  the  Learning  Technologies  Branch’s  website. 

http  ://w ww.learnmg.gov.ab.ca/ltb 

There  are  some  occasions  in  this  course  that  require  students  to  use  a library  or  the  Internet  for  research 
purposes.  Arrangements  should  be  made  with  a local  library  for  student  access. 

In  Science  8,  students  must  communicate  scientific  results.  Graphing  is  an  important  part  of  this. 
Students  should  be  directed  to  the  following  source  from  Stats  Canada. 

http://www.statcan.ca/english/edu/power/ch9/first9.htm 
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Textbook 


ScienceFocus  8,  published  by  McGraw-Hill  Ryerson  Limited,  2001 


Materials  and  Apparatus 

A list  of  materials  and  apparatus  needed  to  complete  each  module  is  given  on  page  1 0 of  each  Student 
Module  Booklet.  These  materials  and  apparatus  are  also  hsted  in  the  information  specific  to  each 
module  given  later  in  this  document.  For  an  appreciation  of  the  context  in  which  the  materials  and 
apparatus  are  to  be  used,  scan  the  activities  and  investigations  in  the  lessons  of  the  Student  Module 
Booklets  and  on  the  referenced  pages  in  the  textbook.  Any  materials  or  apparatus  needed  for  the 
optional  “Going  Further”  items  throughout  the  Student  Module  Booklets  are  not  included  in  these  lists. 

If  students  don’t  have  access  to  a school  lab,  you  will  need  to  supply  them  with  the  following. 

• one  graduated  cylinder — 100  mL 

• one  double  concave  lens — focal  length  20  cm,  diameter  50  mm 

• one  double  convex  lens — focal  length  50  cm,  diameter  50  mm 

• one  magnifying  glass — 3.5x  magnification,  focal  length  75  mm,  diameter  45  mm 

• one  small  plane  (flat)  mirror — 5 cm  x 5 cm 

• one  eyedropper 

• three  microscope  slides 

• three  microscope  slide  cover  slips 

• micro-slide  set  #222:  “The  Kingdom  Protista” 

• micro-slide  set  #58:  “Cell  Structure” 

• micro-slide  set  #69:  “The  Central  Nervous  System” 

• micro-slide  set  #119:  “Green  Plants” 

• one  micro-slide  viewer 

• one  10-N  spring  scale  with  mass  calibration 

• one  thermometer — red  alcohol 

• one  Mason’s  cord — 1 m with  small  loop  tied  in 

• two  syringes  with  tip  caps:  one  of  30  mL,  one  of  10  mL 

• two  single  pulleys — 50  mm 

• latex  aquarium  airline  tubing — 30  cm 

• 10  disposable  latex  gloves 

• safety  goggles 

• one  funnel 
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Module  1:  Mix  and  Flow  of  Matter 

The  major  emphasis  of  this  module  is  Science  and  Technology. 

In  this  module  your  student  learns  that  such  diverse  substances  as  air,  natural  gas,  water,  and  oil  are 
fluids.  In  further  investigations  the  student  will  discover  that  many  common  household  materials  are 
aqueous  solutions  or  suspensions  in  which  the  main  component  is  water.  Your  student  will  learn  that  the 
properties  of  individual  fluids  are  important  to  their  use,  including  such  properties  as  density,  buoyancy, 
viscosity,  and  the  fluid’s  response  to  changes  in  temperature  and  pressure.  The  particle  model  of  matter 
is  introduced  to  help  your  student  make  a conceptual  link  between  the  nature  of  matter  and  the  specific 
behaviour  of  fluids. 


Module  1 

Mix  and  Flow  of  Matter 

< 1 v 

Section  1 

Section  2 

Section  3 

The  Particle  Model 

Properties  of  Fluids 

Working  with 

and  Solutions 

Fluid  Pressure 
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Assessment 


The  assessment  of  this  module  will  be  based  on  three  Assignment  Booklets.  These  will  be  weighted  as 
follows: 


Assignment  Booklet  1A 
Section  1 Assignment 


34  marks 


Assignment  Booklet  IB 
Section  2 Assignment 


50  marks 


Assignment  Booklet  1C 
Section  3 Assignment 


20  marks 
32  marks 


Final  Module  Assignment 


TOTAL 


136  marks 


Section  1 : The  Particle  Model  and  Solutions 

In  this  section  your  student  will  use  the  particle  model  of  matter  to  explain  physical  properties  of 
matter — especially  the  properties  of  fluids.  Your  student  will  also  investigate  various  classes  of  mixtures 
and  how  the  individual  mixtures  of  substances  can  be  separated  into  their  component  substances.  Your 
student  will  apply  an  understanding  of  the  physical  properties  of  fluids  to  the  design  of  technological 
devices.  The  student  will  also  gain  an  awareness  of  the  potential  hazards  of  substances. 

In  this  module,  modified  syringes  are  needed.  These  syringes  do  not  have  needles.  You  may  have  to 
direct  students  to  thoroughly  clean  and  then  lubricate  the  syringes  between  uses.  Vegetable  oil  makes  a 
suitable  lubricant. 

OJ  Safety  goggles  and  latex  gloves  must  be  worn  as  a precaution  while  doing  activities  or 
I investigations  that  involve  the  manipulation  of  materials  and  apparatus. 

Section  1 : Lesson  1 

The  following  materials  will  be  needed  to  complete  this  section. 

• about  250  mL  table  salt 
• two  large  plates 

• two  beakers  or  kitchen  measuring  cups 
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Section  1 : Lesson  2 

• a magnifying  glass 

• cereal,  jam,  milk,  orange  juice,  salsa,  soap,  toothpaste,  or  similar  household  mixtures 

• table  salt 

• sugar 

• baking  soda 

• a 15-mL  measuring  spoon  or  a tablespoon 

• a 100-mL  graduated  cylinder 

• four  containers  or  labels  with  WHMIS  symbols  or  HHPS  symbols 

Section  1 : Lesson  3 

• two  clear  containers  (about  400-mL  capacity) — containers  should  be  assembled  by  a teacher  or 
home  instructor  from  common  materials  around  the  house  before  the  student  does  this  lesson 

• two  flat  plates 

• a 15-mL  measuring  spoon  or  a tablespoon 

• a funnel 

• a measuring  cup 

• small  beakers  or  water  glasses 

• a scientific  filter  paper  disc  or  a disc  cut  out  from  a coffee  filter 

• a magnifying  glass 

• a ruler 

• a pair  of  scissors 

• sand 

• salt 
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Suggested  Answers 

Section  1:  Lesson  1 

1.  Textbook  questions  1 and  2 from  “What  Did  You  Find  Out?”  on  page  6: 

1.  The  salt  and  water  “poured.”  Students  can  see  the  individual  grains  of  salt  but  not  the  water 
particles.  The  salt  formed  a mound.  The  water  spread  out  smoothly  and  evenly  over  the  surface 
of  the  plate. 

2.  To  be  classified  as  a fluid,  a substance  must  “flow.”  However,  solids  can  be  made  to  “flow”  by 
breaking  them  up  into  smaller  pieces.  Liquid  fluids  always  level  out  on  top.  They  never  pile  up 
the  way  solids  do. 

2.  a.  A substance  with  a definite  shape  and  a definite  volume  is  classified  as  a solid. 

b.  A substance  with  an  indefinite  shape  and  an  indefinite  volume  is  classified  as  a gas. 

c.  A substance  with  an  indefinite  shape  and  a definite  volume  is  classified  as  a liquid. 

3.  The  particles  of  a solid  are  strongly  attracted  to  one  another  and  are  so  close  together  that  they 
cannot  move  around  freely.  The  particles  in  liquids  and  gases  are  able  to  move  past  each  other 
freely  and  are  able  to  flow. 

4.  A change  of  state  occurs  when  the  particles  of  a substance  either  gain  or  lose  enough  energy.  When 
the  particles  of  a solid  or  liquid  gain  energy,  they  become  separated  from  each  other.  The  solid  turns 
into  a liquid  and  the  liquid  turns  into  a gas.  When  gas  or  liquid  particles  lose  energy  they  come 
closer  together.  The  gas  turns  into  a liquid  and  the  liquid  turns  into  a solid. 

5.  When  dry  ice — frozen  carbon  dioxide — changes  from  a solid  directly  into  a gas,  the  process  is 
referred  to  as  sublimation.  The  “fog”  people  see  is  actually  condensed  water  vapour;  it  isn’t  possible 
to  see  a gas. 
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6.  Textbook  questions  1 to  5 from  “Topic  1 Review,”  page  12: 

1.  To  flow  means  to  run  in  a stream  due  to  the  free  movement  of  fluid  particles. 

2.  If  a substance  flows,  it  is  a fluid. 

3.  The  substance  is  a liquid. 

4.  Answers  may  vary.  Ice  cream  and  plastic  products  depend  on  a change  of  state  for  their 
formation. 

5.  When  water  is  placed  in  your  freezer  it  cools  and  the  water  particles  begin  to  move  increasingly 
more  slowly  due  to  their  loss  of  energy.  As  the  particles  continue  to  move  increasingly  more 
slowly,  they  begin  to  bind  rigidly  to  their  neighbours.  Once  all  the  water  particles  are  bound 
rigidly,  all  the  water  is  in  the  solid  phase  of  ice. 

Section  1 : Lesson  2 

1.  a.  A mixture  is  matter  that  consists  of  two  or  more  substances. 

Comment:  Individual  properties  of  the  substances  may  combine  to  form  properties  of  the 
mixture. 

b.  A pure  substance  is  matter  that  consists  of  only  one  kind  of  particle. 

c.  A homogeneous  mixture  is  a uniform  mixture  of  two  or  more  substances.  It’s  the  same  thing  as  a 
solution. 

d.  A heterogeneous  mixture  is  a non-uniform  mixture  consisting  of  more  than  one  phase.  It  is  also 
called  a mechanical  mixture. 

e.  Phases  are  distinctly  different  parts  of  a mechanical  mixture. 

2.  A homogeneous  mixture  is  a solution  in  which  the  individual  particles  are  indistinguishable.  The 

particles  of  the  mixture  components  are  evenly  distributed.  The  mixture  has  its  own  blend  of 

properties.  The  properties  of  the  individual  components  are  hidden. 

Some  examples  of  homogeneous  mixtures  are  apple  juice,  sugar  water,  iced  tea,  and  vinegar — water 

and  acetic  acid. 
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A heterogeneous  mixture  is  a mixture  in  which  you  can  see  bits  of  the  components.  In  these  bits  of 
material,  particles  are  stuck  to  each  other.  The  components  of  the  mixture  still  have  their  original 
properties.  The  mixture  is  not  uniform.  The  mixture  can  be  separated  into  its  component  parts  by 
mechanical  means. 

Some  examples  of  heterogeneous  mixtures  are  sugar  and  salt;  gravel,  sand,  concrete,  water  and  oil; 
orange  juice;  and  sand  and  water. 

3.  A suspension  is  a heterogeneous  mixture  in  which  larger  particles  settle  slowly  after  mixing.  A 
suspension  can  usually  be  separated  by  filtering.  Examples  are  orange  juice  and  Italian  salad 
dressing. 

A colloid  is  a heterogeneous  mixture  in  which  the  smaller,  solid  particles  do  not  settle.  A colloid 
usually  cannot  be  separated  by  filtering.  Examples  are  paint,  fog,  and  homogenized  milk. 

An  emulsion  is  a colloid  in  which  particles  are  kept  dispersed  for  a long  period  with  an  emulsifying 
agent.  Examples  are  mayonnaise  and  margarine. 

4.  Water  and  sand  will  form  a heterogeneous  mixture. 

Water  and  salt  will  probably  form  a homogeneous  mixture — a solution.  However,  salt  and  water 
often  initially  form  a cloudy  suspension.  The  tiny  particles  settle  out  after  two  or  three  hours  and 
leave  behind  the  salt/water  solution. 

5.  Textbook  question,  “Procedure,”  steps  2 to  4,  page  16: 

Sample  student  classifications  include  the  following: 

• A sponge  is  a heterogeneous  mixture.  I saw  two  component  materials  because  I observed  two 
phases.  One  was  a solid  and  the  other  was  a gas.  The  gas  phase  was  air  and  the  solid  phase  was 
sponge  material. 

• Flavoured  gelatin  or  jelly  is  a colloid.  I did  not  see  separate  components.  Gelatin  is  composed 
of  an  aqueous  solution  of  sugar,  flavouring,  and  food  colouring  in  a colloidal  suspension  of 
protein  gelatin. 

• Latex  house  paint  is  a suspension.  Paint  is  composed  of  a solution  of  water  and  colouring  with 
larger  suspended  particles. 

• A freshly  poured  soft  drink  is  a heterogeneous  mixture.  I saw  two  component  materials 
because  I saw  two  phases.  The  liquid  phase  is  a solution  of  water,  sugar,  flavouring,  and  food 
colouring.  The  gas  phase  is  carbon  dioxide. 
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6.  Homogeneous  materials  appear  to  be  made  of  only  one  substance.  Particles  with  unique  properties 
are  not  visible.  Note:  Some  homogeneous  materials  are  transparent. 

Heterogeneous  mixtures  appear  to  have  bits  of  material  visible  that  have  unique  properties. 

Note:  These  mixtures  are  usually  not  transparent  but  are  opaque  or  translucent. 

7.  The  attraction  between  water  particles  and  sugar  particles  is  stronger  than  the  attraction  between 
sugar  particles.  The  sugar  particles  are  separated  from  one  another  and  spread  among  the  water 
particles.  This  continues  until  the  sugar  particles  are  evenly  distributed  among  the  water  particles. 

8.  The  water  particles  near  the  surface  gain  enough  energy  to  overcome  their  attraction  to  the  other 
water  particles.  The  escaping  water  particles  change  state  to  become  a gas.  The  gaseous  water 
particles  mix  with  the  air  particles  to  form  a solution  of  humid  air. 

9.  a.  The  attractions  are  stronger. 

b.  The  attractive  forces  between  oil  and  water  particles  are  weak. 

10.  A solute  is  the  substance  that  dissolves  in  a solvent  to  form  a solution. 

A solvent  is  the  substance  that  dissolves  a solute  to  form  a solution. 

Soluble  means  being  able  to  be  dissolved  in  a particular  solvent. 

11.  The  solubility  of  a substance  is  temperature  dependant.  In  other  words,  solubility  changes  with 
temperature.  The  motion  of  particles  increases  with  an  increase  in  temperature  and  decreases  when 
the  temperature  drops.  This  generally  increases  the  solubility  of  solids  as  the  temperature  rises. 
Note:  The  solubility  of  a gas  decreases  as  the  temperature  rises.  This  is  due  to  the  gas  particles 
escaping  the  solution  more  readily  as  they  move  faster  and  faster. 

12.  At  a given  temperature  a solution  is  saturated  when  no  more  solute  dissolves  even  with  stirring.  At 
this  point  the  solvent  particles  are  attracted  to  as  many  solute  particles  as  they  are  able  to.  Even 
though  they  are  moving  they  cannot  attract  any  more  particles. 

13.  Create  a saturated  solution.  Then  cool  it. 

14.  Textbook  question,  “Pause  and  Reflect,”  page  21: 

If  the  crystal  of  solute  dissolves,  the  solution  is  unsaturated.  If  the  crystal  of  solute  does  not 
dissolve,  the  solution  is  saturated.  The  solution  is  supersaturated  if  many  more  crystals  form. 


Science  8 


13 


Home  Instructor's  Guide 


Module  1 


15.  Textbook  question,  “Math  Connect,”  page  21: 

Since  1 g of  water  has  a volume  of  1 mL,  495  g of  solute  dissolves  in  550  mL  of  water  at  0°C. 
solute  dissolved  (g)  495  g 

Solubility  = = = 0.90  g/mL  or  90  g/100  mL 

amount  of  solvent  (mL)  550  mL 

The  solubility  of  this  solute  is  90  g/100  mL  at  0°C. 

17.  Textbook  questions  1 to  3 from  “Analyze”  and  “Conclude  and  Apply,”  page  23: 

1.  Sugar  was  the  most  soluble  solute  in  water,  while  baking  soda  was  the  least  soluble. 

2.  Sugar’s  particles  are  the  most  attracted  to  water. 

3.  (a)  The  solution  is  supersaturated. 

(b)  The  solution  is  unsaturated. 

(c)  The  solubility  of  ammonia  decreases  as  the  temperature  increases. 

(d)  Ammonia  and  potassium  nitrate  have  the  same  solubility  at  28°C. 

18.  a.  No,  solubility  generally  increases  with  the  temperature  as  shown — in  the  textbook  graph  on 

page  23 — by  the  solubility  curves  for  potassium  nitrate  and  sylvite.  As  the  temperature 
increases,  the  spaces  between  the  solvent  particles  get  larger  so  more  solute  particles  can 
dissolve  into  the  solution. 

r02) 

b.  No.  The  solubility  of  potassium  nitrate  and  sylvite  increased  with  the  temperature,  but  the 
solubility  of  ammonia  decreased.  Note:  For  some  substances,  other  factors  come  into  effect  as 
temperature  increases.  These  factors  cause  a decrease  in  solubility.  Ammonia  is  a gas,  and  the 
solubility  of  gases  generally  decreases  as  the  temperature  increases. 

19.  The  rate  of  dissolving  is  how  fast  a solute  dissolves  in  a solvent.  It  can  be  affected  by  agitation, 
surface  area,  pressure,  and  temperature.  Solubility  is  the  maximum  amount  of  a certain  solute  that 
can  dissolve  in  a certain  amount  of  a certain  solvent  at  a certain  temperature.  Whether  the  solute 
dissolves  quickly  or  slowly  has  no  effect  on  the  solubility. 

20.  Detergents  consist  of  long  particles.  The  ends  of  these  particles  have  different  abilities  to  attract 
other  particles — one  end  has  a greater  attraction  for  water  and  the  other  has  a greater  attraction  for 
fat  particles.  The  detergent  particles  help  to  dissolve  the  fatty  ones  so  the  fat  can  be  rinsed  away 
with  water. 
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21.  Textbook  steps  2 to  4 from  “Procedure,”  page  25: 

Student  answers  must  be  discussed  with  their  teacher  or  home  instructor  for  both  safety  concerns 
and  plausibility. 


Examples  follow  in  the  table. 


lllill illiJIll! 

Safety  Symbols  on  Products 

■ ' . ■ -v'  \ ; '/ 

. ....  ■■  . " . 

Name  of 
Material 

Storage 

Location 

WHMIS  Symbol 
and/or 

HHPS  Symbol 

Nature  of  the 
Hazard 

Proper  Disposal 
Method 

silicone 

lubricant 

Do  not  store  at 
temperatures 
above 
25°C. 

HHPS  symbols 

poison 

No  method  is 
given  on  the 
container. 

flammable 

w 

explosive 

dishwasher 

detergent 

Keep  out  of  the 
reach  of 
children. 

III 

corrosive 

No  method  is 
given  on  the 
container. 

WHMIS  symbol 

© 

poisonous  and 
infectious 
material 
causing  other 
toxic  effects 
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22.  Textbook  questions  1 and  2 from  “What  Did  You  Find  Out?”  on  page  25: 

1.  Answers  will  vary.  The  student’s  explanation  should  be  based  on  such  considerations 
as  the  following: 

• What  is  the  strength  of  the  substance? 

• Acids  and  bases  can  both  be  very  corrosive. 

• Flammability  can  be  an  important  consideration  around  heat  if  young  children  are  present 
in  the  home.  Flammability  is  especially  important  in  sleepwear  for  infants  or  young 
children. 

• Poisonous  substances  could  be  considered  to  be  very  dangerous. 

• The  HHPS  symbol  has  a frame.  The  shape  of  the  frame  indicates  danger,  warning,  or 
caution.  Danger  indicates  more  potential  harm  than  caution.  Warning  indicates  an 
intermediate  risk. 

2.  Answers  will  vary.  Consideration  should  be  given  to  the  ideas  mentioned  in  the  answers  for 
question  1 . Other  factors  include  proximity  of  heat  sources,  the  ages  of  children— locks,  storage 
heights,  child-proof  caps — and  the  presence  of  other  potentially  reactive  substances. 

23.  Textbook  questions  1, 3, 5,  and  8 from  “Topic  2 Review,”  page  26: 

1.  Coffee  is  clear.  No  separate  components  are  visible.  Therefore,  coffee  is  a solution. 

Comment:  Students  may  classify  coffee  as  a heterogeneous  mixture  if  they  see  coffee  as  being 
slightly  cloudy  due  to  a very  fine  suspension. 

Ink  seems  to  have  no  separate  parts.  Therefore,  ink  is  a solution.  Comment:  Students  may 
classify  ink  as  a heterogeneous  mixture  if  they  see  ink  as  having  a very  fine  suspension.  They 
may  have  seen  old  ink  in  which  fine  particles  settled  to  the  bottom  of  the  container. 

Dirt  is  heterogeneous— it  has  clearly  visible  parts. 

A marshmallow  is  heterogeneous.  It’s  composed  of  colloid  foam.  The  foam  is  due  to  small 
cavities  in  a solid. 

If  a grape  soft  drink  is  non-carbonated,  then  the  drink  is  a homogeneous  mixture.  If  it’s  fizzy, 
then  the  student  can  see  a separate  gaseous  component — the  gaseous  part  makes  it  a 
heterogeneous  mixture. 
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In  Italian  dressing  you  can  see  particles  of  spices  in  the  liquid  part.  That  is  enough  to  make  it  a 
heterogeneous  mixture.  The  liquid  part  is  made  up  of  two  components — oil  blobs  and  a watery 
component.  The  appearance  of  these  two  separate  liquid  components  is  also  evidence  that  the 
mixture  is  a heterogeneous  one. 

A milkshake  is  a heterogeneous  mixture.  The  liquid  is  cloudy  and  even  has  bits  of  solid 
materials  in  it. 

3.  Students  should  make  a chart  similar  to  the  following. 


Solution  Components 

Solution 

Solute 

Solvent 

coffee 

coffee  flavour  and  colour 

water 

ink 

pigments 

water  (if  water  soluble) 

grape  soft  drink 

grape  flavouring,  sugar, 

water 

(non-carbonated) 

other  additives 

5.  An  increase  in  the  temperature  of  the  solvent  causes  the  particles  to  move  faster.  As  they  move 
faster  they  bump  into  the  solid  more  often.  This  increases  the  dissolving  rate. 

Small  solute  particles  have  a larger  surface  in  contact  with  the  solvent,  and  this  increases  the 
rate  of  dissolving.  Stirring  a mixture  also  makes  the  particles  move  faster.  Therefore,  stirring 
increases  the  dissolving  rate. 

8.  Water  can  dissolve  so  many  substances  that  are  important  to  human  beings  that  it’s  called  the 
universal  solvent. 

Section  1 : Lesson  3 


1.  During  evaporation,  the  solvent  of  a solution  turns  into  a gas  and  leaves  the  solute  behind.  The 
solvent  escapes  as  vapour  during  evaporation. 

Distillation  involves  evaporating  the  solvent  of  a solution,  containing  the  gas,  and  then  condensing 
it.  Distillation  allows  the  solvent  to  be  recovered,  as  well  as  the  solute. 

An  important  note  is  that  the  substance — a solute  or  a solvent — with  the  lower  boiling  point  will 
evaporate  from  the  mixture  first.  If  the  solution  is  a mixture  of  a solid  dissolved  in  a liquid — which 
is  frequently  the  case — the  liquid  solvent  will  turn  into  a gas  first.  However,  if  a little  alcohol  (a 
solute)  is  dissolved  in  a lot  of  water  (a  solvent)  the  alcohol  will  evaporate  first. 
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2.  Fractional  distillation  makes  use  of  the  different  boiling  points  of  the  crude-oil  components. 

3.  Textbook  question,  “Math  Connect,”  page  33: 

Students  need  to  use  the  following  information  to  determine  the  answer. 

500  L = 500  000  mL  since  1 L = 1000  L 

* 3.7  g 

500  000  mL  100  mL 

_ 3.7  g x 500  000  jnt: 

X~  100 
_ 1 850  000  g 
100 

= 18  500  g 

= 18.5  kg  since  1 kg  = 1000  g 


There  are  18  500  g or  18.5  kg  of  salt  in  500  L of  Arabian  Sea  water. 

4.  Yes,  when  the  water  evaporates  from  the  plates  covered  with  the  filtrates,  solid  substances  were  left 
behind  on  both  plates. 


Comment:  If  students  tried  tap  water  and  distilled  (pure)  water,  the  tap  water  would  leave  a residue; 
the  pure  water  wouldn’t  leave  a residue. 


5.  Answers  will  vary.  Students  may  consider  the  following: 


air  and  gas  filters  in  cars 

water-purifying  filters 

medical  masks 

tea  bags 

kidneys 

pool  filters 


• coffee  filters 

• construction-related  masks 

• sieves 

• screen  windows 

• furnace  filters 

• dialysis  machines 
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6.  Textbook  questions  1 to  5 from  “Analyze,”  page  37: 

1.  Chopping  and  shredding  increase  the  surface  area  of  the  cane  stalks  to  make  it  easier  for  the 
sugar  to  dissolve. 

2.  A mechanical  mixture  is  produced  in  step  C. 

3.  Answers  will  vary.  Sketches  should  show  the  filter  holding  the  shredded  cane  stalks  back  while 
the  water/sugar  solution  is  allowed  to  go  through. 

4.  Answers  will  vary.  Sketches  should  show  an  increase  in  particle  movement  with  the  increasing 
temperature.  The  water  particles  are  pictured  escaping  into  the  air,  while  the  sugar  particles  are 
left  behind. 

5.  (a)  Raw  sugar  and  molasses  are  the  first  two  products. 

(b)  The  molasses  is  refined  into  different  grades.  The  raw  sugar  is  processed  further 
at  a refinery. 

(c)  Waste  water  is  discarded. 

7.  Textbook  questions  from  “Math  Connect,”  page  87: 

Students  will  need  to  do  the  following  calculations  to  come  up  with  the  answers. 

900  000  x $0.05  = $45  000/day 

$45  000/day  x 365  days/yr  = $16  425  000/yr 

It  costs  about  $45  000  per  day  to  treat  sewage  in  Calgary,  and  about 
$16  425  000  per  year. 

8.  Textbook  questions  3,  5,  and  8 from  “Topic  3 Review,”  page  38: 

3.  In  dehydration,  the  water  is  removed  from  a substance  and  is  usually  not  recovered.  Distillation 
is  a process  that  recovers  both  the  solute  and  the  solvent. 

5.  To  separate  the  solution  of  sugar  and  water,  a great  deal  of  heat  must  be  added.  This  requires 
fuel. 

8.  Petroleum  does  not  contain  large  enough  particles  to  separate  by  settling.  To  separate  petroleum 
into  its  components,  it  has  to  be  vaporized  and  condensed. 
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Section  Review 

Textbook  questions  1 (a),  (c),  (d),  and  (h);  3;  4;  and  6 from  “Wrap-Up:  Topics  1 to  3,”  page  39: 

1.  (a)  gas 

(c)  solution 

(d)  colloid 
(h)  solute 

3.  (a)  Distillation  is  used  to  separate  the  solute  and  the  solvent  in  a solution  and  recover  both. 

(b)  During  distillation  the  particles  of  the  mixture  are  heated  to  gain  energy.  The  particles  of  the 
substance  with  the  lowest  boiling  point  move  fast  enough  to  leave  the  mixture  as  a gas.  The 
particles  of  the  other  substance(s)  are  left  behind.  When  the  gas  is  cooled  its  particles  lose 
energy,  slow  down,  and  return  to  the  liquid  state — they  condense. 

4.  Untreated  water  from  rivers  and  wells  contains  dissolved  minerals  from  soil  and  rocks  that  would  be 
deposited  on  people's  hair  and  clothes.  Rain  water  does  not  contain  many  dissolved  minerals. 

6.  The  student  could  set  up  a chart  like  the  following. 


Substance 



Solutes 

So.vent 

(a)  sweetened  tea 

sugar,  tea,  flavour  and  colour 

water 

(b)  coffee  with  cream 

coffee,  flavour  and  colour, 
cream 

water 

(c)  ocean  water 

salt,  minerals,  all  elements 

water 

(d)  orange  soft  drink 

orange  flavour,  carbon  dioxide, 
sweeteners,  artificial  flavouring 

water 

(e)  perfume 

colouring,  extracts 
from  flowers,  oils 

water 

(f)  mouthwash 

colouring,  antibacterial  agents, 
disinfectants 

water 

(g)  cherry  Kool-Aid™ 

cherry  flavour,  sugar,  artificial 
flavourings,  colouring 

water 
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ASSIGNMENT  BOOKLET  1 A 
SCIENCE  8:  MODULE  1 
SECTION  1 ASSIGNMENT 

Your  mark  for  this  module  will  be  determined  in  part  by  how  well  you  do  your  assignments. 

This  Assignment  Booklet  is  worth  34  marks  out  of  the  total  136  marks  for  the  assignments  in 
Module  1 . The  value  of  each  assignment  and  each  question  is  stated  in  the  left  margin. 

Work  slowly  and  carefully.  If  you  have  difficulty,  go  back  and  review  the  appropriate  topic. 

Be  sure  to  proofread  your  answers  carefully. 


Section  1 Assignment:  The  Particle  Model  and  Solutions 

Read  all  parts  of  your  assignment  carefully  and  record  your  answers  in  the  appropriate 
places. 

1.  The  differences  between  fluids  and  solids  are  based  simply  on  forces — the  attractive  forces 
between  particles.  Place  each  of  the  letters  from  A.  to  H.  in  the  following  table  to  indicate 
which  statements  describe  fluids  and  which  statements  describe  solids. 

A.  Particles  are  held  together  by  strong  forces  of  attraction. 

B.  Particles  are  free  to  move  individually. 

C.  The  substance  flattens  out  on  top  when  it  is  poured. 

D.  The  substance  piles  up  when  it  is  poured. 

E.  Friction  between  clumps  of  particles  opposes  the  downward  pull  of  gravity. 

F.  There  is  essentially  no  friction  between  the  tiny  particles  making  up  the  substance. 

G.  The  tiny,  individual  particles  of  the  substance  can  move  freely  past  each  other. 

H.  If  one  particle  in  a clump  moves,  all  the  particles  of  the  whole  clump  move  in  unison. 


Fluids 

Solids 

Return  to  page  15  of  the  Student  Module  Booklet  and  continue  with  Lesson  2. 


Science  8:  Module  1 


2 


Assignment  Booklet  1A 


2.  Identify  the  solute  or  solutes  and  the  solvent  or  solvents  used  in  each  case, 
a.  Sue  used  paint  thinner  to  clean  up  some  paint  spots. 


b.  Beni  turned  on  the  air  humidifier  to  get  more  water  vapour  in  the  air. 


c.  Amelina’s  new  ring  was  an  alloy  composed  of  70%  gold,  20%  nickel,  and  10%  zinc. 


d.  Radvan  read  on  the  label  that  the  hydrogen-peroxide  solution  was  made  with 
3%  hydrogen  peroxide  and  97%  distilled  water. 


3.  Scientists  conducted  an  investigation  into  the  solubility  of  some  common  substances. 

Table  1.2  on  page  20  of  the  textbook  shows  the  results. 

a.  Order  the  following  substances  from  the  highest  solubility  to  the  lowest  solubility.  Rank 
them  in  order  from  top  to  bottom. 

• alum  ® copper(II)  sulphate  • Epsom  salts  • limestone 
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b.  The  manipulated  variable  for  the  investigation  was  the  type  of  solute.  What  was  the 
responding  variable? 


c.  Name  a controlled  variable  for  the  investigation. 


4.  Look  at  the  graph  titled  “Solubility  Curves”  on  page  23  of  the  textbook. 

One  of  the  curves  shows  solubility  dropping  with  an  increase  in  temperature.  Which 
substance  does  this  curve  represent? 


5.  There  is  100  mL  of  alcohol  at  20°C  in  each  of  four  containers.  The  specified  amount  of 
Solute  A is  added.  The  mixture  is  stirred  vigorously  for  10  minutes  or  until  all  of  the  solute 
dissolves.  The  following  data  is  collected. 


Dissolving  Solute  A 

Amount  of 
Solute  A Added 

(g) 

Amount  of 
Solute  A That 
Dissolves  (g) 

5 

10 

10 

15 

15 

20 

15 

a.  What  is  the  measured  solubility  of  Solute  A?  Express  your  answer  in  g/lOOmL. 


b.  In  the  third  solution  in  the  table  there  is  15  g of  Solute  A.  What  would  happen  if  you 
cooled  the  third  solution? 


© 

© 
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6.  Sketch  HHPS  symbols  for  the  following  expressions, 

a.  Danger! 


b.  Caution,  this  is  flammable! 


c.  Danger,  this  is  poisonous! 


7.  Look  at  the  following  symbol  used  to  label  a hazardous  material. 


a.  What  system  of  symbols  does  the  symbol  belong  to? 


b.  What  does  the  symbol  mean? 


Return  to  page  24  of  the  Student  Module  Booklet  and  continue  with  Lesson  3. 
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8.  Certain  mixtures  can  be  separated  by  using  a paper  filter.  Other  mixtures  cannot  be 
separated  in  this  way. 

a.  Which  class  or  classes  of  mixtures  can  often  be  separated  by  using  a paper  filter? 
Explain  your  answer  by  using  the  particle  model. 


b.  Which  class  or  classes  of  mixtures  cannot  be  separated  by  using  a paper  filter?  Explain 
your  answer  by  using  the  particle  model. 


9.  Circle  the  letter  of  the  best  response. 

What  process  is  used  to  separate  petroleum  into  its  various  components? 

A.  crystallization 

B.  distillation 

C.  filtration 

D.  settling 

10.  When  salt  is  mined,  water  is  added  to  salt  deposits  deep  underground.  The  addition  of  water 
makes  a saltwater  solution  called  brine.  Give  a reason  why  water  is  added  to  the 
underground  salt  deposits. 


11.  Circle  the  letter  of  the  best  response. 

Which  of  the  following  factors  affects  the  solubility  of  a substance? 

A.  the  amount  of  stirring 

B.  the  surface  area  of  the  solvent 

C.  temperature 

D.  shaking 
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Use  the  following  information  to  answer  questions  12  to  15. 


A group  of  students  tested  the  solubility  of  Solute  X.  The  students  found  that  they  could 
dissolve  a maximum  of  50  g of  Solute  X in  25  mL  of  20°C  water.  When  they  repeated  the 
experiment  using  water  with  a temperature  of  0°C,  they  found  that  they  could  only  dissolve  a 
maximum  of  8 g of  Solute  X in  25  mL  of  water. 


12.  Determine  the  solubility  of  Solute  X at  0°C.  Express  the  solubility  in  g/100  mL. 


13.  Determine  the  solubility  of  Solute  X at  20°C.  Express  the  solubility  in  g/100  mL. 


14.  For  this  question,  refer  to  Table  1.2  on  page  20  of  the  textbook.  Circle  the  letter  of  the  best 
response. 

The  identity  of  Solute  X is  most  likely 

A.  alum 

B.  sugar 

C.  baking  soda 

D.  copper(II)  sulpate 
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15.  What  effect  does  decreasing  the  temperature  of  the  water  have  on  the  solubility  of  Solute  X? 
Explain  this  effect  using  the  particle  model  of  matter.  You  will  receive  one  mark  for 
describing  the  effect  and  one  mark  for  giving  a factor  responsible  for  this  effect. 


Submit  your  completed  Assignment  Booklet  1A  to  your  teacher  for  assessment. 
Then  return  to  page  31  of  the  Student  Module  Booklet  and  begin  Section  2. 
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The  Student’s  Declaration  is  to  be  signed  by  a student  registered  at  the  Alberta  Distance  Learning  Centre.  If  the 
student  is  under  16,  the  Supervisor’s  Declaration  is  to  be  signed  by  the  student’s  supervisor,  who  is  usually  a 
home  instructor,  teacher,  or  home-schooling  coordinator.  Failure  to  complete  this  page  may  invalidate  the 
assignment  results. 


STUDENT’S  DECLARATION 

• I have  followed  the  instructions  outlined  in  the  Student  Module  Booklet. 

• I have  completed  the  activities  to  prepare  myself  for  the  assignments  in  this  Assignment  Booklet. 

• I completed  the  assignments  in  this  Assignment  Booklet  by  myself. 


Student’s  Signature 


SUPERVISOR’S  DECLARATION 

I hereby  certify  that  I have  supervised  the  learning  activities  completed  by 

Student’s  Name 

I also  certify  that  to  the  best  of  my  knowledge  the  assignments  in  this  Assignment  Booklet  were  completed 
independently  by  this  student. 


Supervisor’s  Signature 


If  you,  the  student  or  supervisor,  have  any  comments  or  observations  regarding  this  module,  write  them  in 
the  following  space. 
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